MRI identification of the rostral-caudal pattern of pathology within the corpus callosum in the cuprizone mouse model.
To characterize and compare histological and MRI-based changes within the corpus callosum (CC) in the cuprizone mouse model of multiple sclerosis (MS). A total of 12 C57/BL6 mice were fed cuprizone from eight weeks of age for four weeks. One cohort of six cuprizone and two control mice were scanned with a T2-weighted (T2W) sequence. The other cohort of six cuprizone and four control mice were scanned using a dual-echo sequence for T2-mapping and a diffusion-weighted sequence with two orthogonal diffusion encoding directions to calculate water diffusivities parallel and perpendicular to the CC fiber (apparent diffusion coefficients [ADC](parallel) and ADC(perpendicular)). After the mice were killed, the rostral-caudal pattern of CC demyelination and other pathologies were examined using Luxol Fast Blue, neurofilament staining, and immunohistochemistry for microglia and were correlated with MRI. In contrast to control mice, T2W imaging (T2WI) hyperintensity, reduced ADC(parallel), and elevated ADC(perpendicular) were detected in the CC of cuprizone-fed mice, particularly in the caudal segment. The T2 value was increased in the entire CC. Marked demyelination, as well as axonal injury, microglia accumulation, and cellular infiltration were found in the caudal section of the cuprizone mouse CC. The rostral-caudal pattern of abnormalities within the CC in MRI measurements correlated well with histopathological findings. Noninvasive MRI using quantitative T2 and ADC mapping accurately characterized the rostral-caudal pattern of CC demyelination and other pathologies in cuprizone challenged mice, and thus could provide an effective way to assess the structural response to experimental therapeutics being designed for the treatment of MS.